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A CONNECTION ASSEMBLY 

The present invention relates to a connection assembly for a flexible container. It also 
relates to a flexible container including the connection assembly. 

Flexible containers are used in a wide variety of applications, from small 5kg loads of, for 
5 example pharmaceutical products, to loads in excess of 30,000 kg of, for example plastic 
granules and dry powdered or granular food production. 

There is often difficulty when connecting the flexible containers to apparatus for filling 
and/or emptying them. In particular, it is desirable to create a tight seal to limit 
contamination of the contents from the environment, and likewise to limit the escape of the 
10 contents into the environment during the filling and/or emptying operation. 

One way to create a tight seal is to weld a single ring around the opening of the container. 
This ring then forms a rigid connector which can be attached to a filling and or emptying 
apparatus. However, it is difficult and time consuming to achieve an accurate welded 
fitting of a single ring, and welding may not be suitable for all container materials. 

1 5 In view of this the present invention provides a connection assembly with a multipart 
construction for a flexible container, allowing simple attachment of the connection 
assembly to the flexible container. 

According to a first aspect of the invention, there is provided a connection assembly for 
connection to the mouth of a flexible container, the connection assembly comprising: 
20 an inner ring having an inner flange around its external diameter; 

an outer ring having a recess around its inner diameter sized to engage the inner 
flange; and 

the inner and outer rings being adapted to interengage to trap the mouth between 
the inner and outer rings. 
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The term "ring" is used encompass all members which delimit an internal diameter. Thus 
it includes in its scope elliptical and circular members, as well as square, rectangular and 
polygonal members. 

According to this construction a rigid connection assembly can be simply and easily 
attached to a flexible container. The use of several parts to form the connection simplifies 
attachment to a container, unlike previous systems which were welded directly to the 
container. The connection assembly can form a high quality seal with the container and is 
particularly suitable for use with containers carrying dry bulk materials. 

The inner ring can be adapted to snap fit into engagement with the outer ring. 

Preferably, the outer ring has an outer flange around its external diameter, the connection 
assembly further comprising a sealing ring sized to abut the inner and outer flange. 

The assembly can further comprise a clamping ring for clamping the outer ring and the 
sealing ring together. This allows an easily detachable connection of the sealing flange and 
the outer flange. The clamping ring may have at least two parts hinged for relative 
movement, and a clamping mechanism for clamping the at least two parts together. The 
parts can be hinged so that clamping mechanism clamps radially (ie in the plane of the 
ring) or vertically (ie normal to the plane of ring). 

Preferably, the apparatus may further comprise means to accurately position the sealing 
ring relative to the inner and outer rings. This further simplifies assembly. This may be 
achieved by an assembly in which the inner ring has a guiding recess on its inner diameter 
and the sealing ring has a guiding projection on its inner diameter, such that the guiding 
projection is located in the guiding recess to accurately position the sealing ring. 

Preferably, the apparatus may further comprise an 0 ring positioned between the inner 
flange and the recess. This allows a more effective seal. 
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Preferably, the apparatus may further comprise a lip on the outer flange. This allows a 
more effective seal. The lip can have the form of, for example, an 0 ring. The 0 ring can 
be formed in a single piece together with the outer ring, ie as an integral part of the outer 
flange, or may be a separate part which is to form the lip and is bonded or otherwise 
5 attached to the outer flange. 

Preferably, the assembly may further comprise a membrane at least over the aperture of the 
inner ring. Thus, when the assembly is in place with a container, the membrane will stop 
the contents of the container escaping through the aperture in the assembly and ingress of 
contaminants into the container. 

10 According to a second aspect of the present invention, there is provided a flexible container 
having a connection assembly as described above in relation to the first aspect of the 
invention, wherein an opening of the container is delimited by the internal diameter of the 
inner ring, and the material of the container is folded over the inner ring such that it is 
trapped between the recess and the inner flange. Thus the assembly is securely attached to 

15 the container. The outer flange and the sealing flange can be clamped together or 
otherwise attached to ensure that the connection assembly remains in place. 

The present invention will now be described by way of example only and not in any 
limitative sense with reference to the accompanying drawings in which: 

Figures 1 A to 1C depict a cross section of a connection assembly according to a 
20 first embodiment of the present invention; 

Figures 2 A to 2C depict a cross section of a connection assembly according to a 
second embodiment of the present invention; 

Figures 3A to 3D depict a cross section of a connection assembly according to a 
third embodiment of the present invention; 
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Figures 4A to 4D depict a plan view of a method of mechanically clamping the 
connection assembly according to the present invention. 

Throughout the drawings, like reference numerals denote like parts. 

Figure 1 A depicts a connection assembly according to a first embodiment of the present 
invention, assembled in place on a flexible container 2. The flexible container 2 is 
wrapped around an inner ring 4. The inner ring 4 has a flange 5 on its external diameter 
which engages a corresponding recess 7 on an outer ring 6. The outer ring also has a flange 
8 on its outer diameter. Figure IB depicts the inner ring 4 in place inside the outer ring 6, 
illustrating how the flexible container is trapped between the flange 5 and the recess 7. 

The final assembly is shown in Figure 1C. A sealing ring 1G has a sealing flange 12 which 
abuts the flange 5 of the inner ring 4 and the flange 8 of the outer ring 6. A mechanical 
clamp is used to press the sealing flange 12 against the flange 8 of the outer ring 6. The 
flexible container is therefore securely attached to the connection assembly. 

The sealing ring 10 incorporates a shank 14 for connection to other apparatus to fill or 
empty the container. 

Figure 2 depicts a second embodiment of the present invention. The construction of this 
embodiment is as for first, save as described below. This embodiment includes a guide 
recess 16 formed on the inner diameter of the inner ring. The sealing ring has a 
corresponding projection or spigot 18 which engages the recess 16. This ensures that the 
sealing ring is accurately located with respect to the inner and outer rings, simplifying the 
assembly process. It has the further benefit that the flexible container is located more 
securely within the connection assembly, and that the seal is improved. 

Figure 3 depicts a cross section of a third embodiment of the present invention. The 
construction of this embodiment is as for first, save as described below. In this 
embodiment two lips are provided to further improve the seal. One or both of these lips 
can be in the form of an 0 ring. Figure 3 shows a removable O ring seal 20 located 
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between the flange of the inner ring and the recess of the outer ring. An integral 0 ring 
seal 22 is also located on the outer ring to improve its seal with the sealing flange. 

In this embodiment, the integral O ring seal 22 is formed in one piece with the outer ring. 
However it may also be formed as separate piece and bonded to the outer ring. 
5 Furthermore, it will be appreciated that in alternate embodiments, only one of the 0 ring 
seals, rather than two, may be provided. 

In the above first to third embodiments and the inner ring, outer ring are constructed from 
plastics. However it will be appreciated that alternative materials, such as metal could be 
used in alternate embodiments. 

10 Figure 4 A to 4D depicts an embodiment of a mechanical clamp for use with the connection 
assembly of the first to third embodiment. The clamp has a first piece 30 and a second 
piece 32 which are pivotally connected for relative movement in the plane of the rings by a 
hinge 34. The first piece 30 and the second piece 32 have a generally "V" shaped cross 
section, sized to enclose both the sealing flange and the outer flange within the "V". An 

15 over-centre clamp 36 is attached to the first piece 30 for engaging with a clamping surface 
38 on the second piece 32. 

In order to use the clamp the connection is assembly located as described above and the 
clamp is then located over the sealing ring and the outer ring and the clamp closed. This 
can be used to secure the connection assembly onto the container. 

20 In another alternate embodiment the clamp can have a generally "C" shaped profile, sized 
to enclose both the sealing flange and the outer flange within the M C". 

In an alternative embodiment (not illustrated) the outer ring is attached to the inner ring by 
welding. In this case a clamp is not required. 

In an alternative embodiment, a membrane extends over the aperture of the inner ring, 
25 thereby retaining the contents in the container. 
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In all the above embodiments that various constituent parts of the assembly have been 
described as rings. However, it will be appreciated that the rings need be circular, and in 
alternate embodiments, the rings may be elliptical or polygonal. 

The container of the embodiments may be a simple bag, or alternatively may be a liner of a 
bulk container, or any other container using a flexible, impermeable membrane. This 
includes, for example, a polyethylene bag, small powder handling bags, kegs, FIBCs (Big 
Bags),Octabins and ISO Container liners. The embodiments can easily be scaled for use 
with various sizes of container, from smaller 5kg bags to containers carrying as much as 
30,000 kg. 

A method of emptying the container having the connection assembly will now be 
described. Typically, the container will have a restriction above the connection assembly, 
to ensure that its contents are not accidentally discharged. If a membrane is present in the 
connection assembly, it must first be torn to enable access to the contents. 

A clamping mechanism is attached to the shank 14 of the sealing ring. This can be done 
mechanically, using the strength of the operator only, pneumatically, or driven by other 
means, such as a motor. 

The restriction in the container is then released allowing the container contents to pass into 
an emptying volume of the apparatus. The emptying apparatus includes a vacuum pump in 
fluid communication with the seal. Once the majority of the product has fallen into the 
emptying volume the vacuum pump is used to remove the remaining traces of product from 
the container. The vacuum pump can also deflate the container making it easier to fold. 
Alternatively, a vacuum release valve may be present which is operative to prevent 
deflation or collapse of the container. 

In one embodiment, the emptying apparatus includes a sharp edge to automatically pierce a 
membrane, if one is present. 
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This method allows easy emptying of the container. Because the container is wrapped over 
the inner ring, there is no tendency for the product to become caught in the connection 
assembly, and the product will not come into contact with the connection assembly. 



